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(54) CONNECTION CONTROL SYSTEM FOR MOBILE COMMUNICATIONS SYSTEM 

(57)Abstract: 

PURPOSE: To eliminate such defects where the 
availability of channels is deteriorated and much time is 
needed for connection in a multi-channel access 
system. 

CONSTITUTION: An optional channel is actuated as a 
control channel, and the mobile stations 102-118 
search for the control channel by scanning and then 
wait as they are. If a connection request is received 
when all channels are busy, the available control 
channel is assigned as a communications channel. Each 
mobile station kept in a waiting state repeats the 
scanning of a prescribed channel and also keeps an in- 
range state owing to presence of an electric field, etc. 
A base station actuates a channel if available as a 
control channel. Meanwhile the mobile station under 
non-communication is set in a waiting state in a new 
control channel. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Clarm(s)] 

[Claim 1]In a mobile communication system of a multi-channel access method with which two or more mobile 
stations share comparatively small frequency, A relay base office operates one arbitrary channel as a control 
channel of a time-slot random access system at first. At this time, a mobile station scans a predetermined 
channel memorized beforehand, and a control channel is looked for, Await by this control channel and will be 
in a state, and if said relay base office has a connection request from one of mobile stations, it will carry out 
connection processing by this control channel, and will assign a communications channel to this mobile 
station. When all communications channels are in use and there is a connection request. Since a control 
channel at this time is assigned as a communications channel, this awaits and a mobile station of a state 
misses this control channel. An input maintains a state within the circle by a certain thing more than fixed, 
repeating a scan of the memorized aforementioned predetermined channel, and it a relay base office. If one of 
channels are wide opened by the end of communication, it is made to operate this channel opened wide as a 
new control channel, A connection control system in a mobile communication system characterized by 
awaiting a mobile station while scanning said predetermined channel by the. aforementioned new control 
channel, and making it be in a state. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the connection control system of the communications channel 

of a mobile communication system. 

[0002] 

[Description of the Prior Art]There are the following three in this kind of method conventionally. 
[0003]One is a dedicated channel control system which provides a control channel for exclusive use. 
[0004]The second is the normal position circuit system assigned from this communications channel, when a 
relay base office sends out a free line signal to one of the specific ranking of a communications channel, and 
a total displacement office awaits it now and it has a demand. 

[0005]The third sends out a free line signal to all the communications channels as for which the relay base 
office is vacant, and the mobile station is always switching automatically. 

It is the astatic circuit system which requires by a channel with a free line signal when requiring, and used this 
channel as it was. 

[0006] 

[Problem(s) to be Solved by the Invention]There are the respectively following technical problems in the 
conventional method. 

[0007] Since a control channel cannot use a dedicated channel control system for communication when there 
are few channel numbers to own, the utilization ratio of a channel worsens. 

[0008]A normal position circuit system and an astatic circuit system require the time which connect control 

takes. 

[0009] 

[Means for Solving the Problem]In a mobile communication system of a multi-channel access method which 
shares frequency with comparatively few two or more mobile stations to this invention, A relay base office 
operates one arbitrary channel as a control channel of a time-slot random access system at first. At this 
time, a mobile station scans a predetermined channel memorized beforehand, and a control channel is looked 
for, If it awaits by this control channel and said relay base office has a connection request from one of mobile 
stations in a state, will carry out connection processing by this control channel, and a communications 
channel will be assigned to this mobile station. When all communications channels are in use and there is a 
connection request. Since a control channel at this time is assigned as a communications channel, this awaits 
and a mobile station of a state misses this control channel. An input maintains a state within the circle by a 
certain thing more than fixed, repeating a scan of the memorized aforementioned predetermined channel, and 
it a relay base office. When one of channels were wide opened by the end of communication, it is made to 
operate this channel opened wide as a new control channel, and a mobile station while scanning said 
predetermined channel is awaited by the aforementioned new control channel, and it was made to be in a 
state. 
[0010] 

[ExampIe]Next. this invention is explained with reference to drawings. 

[001 1] Drawing 1 is a system configuration. A radio channel has going up, 1st channel CHI 07 which get down 
and consist of a pair of another frequency - 4th channel CH1 10. Duplex operation and simplex operation are 
possible for the mobile station 102 - the mobile station 106, they have memorized CH107-CH1 10 beforehand. 
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and can operate by every radio channel. The relay station 101 is duplex operation and is provided with the 
transmission and reception section of CH107-CH1 10. It is connected to telephone I 1 12 - telephone HO 1 16 
through the switchboard 1 1 1 from the relay station 101. This system has realized the telephone call between 
between mobile stations and telephone, and a mobile station by these. 

[0012] Drawing 2 is a timing chart of the operational mode of the channel of one example of this invention. 
[001 3] Drawing 3 is a block diagram of the relay station 101 in drawin g 1 . It has the 1st - the 4th transmission 
section 301-304. the 1st - the 4th receive section 305-308, the switch part 309. the control section 310, the 
transmitting shared part 31 1, the receiving distribution part 312, the transmitting and receiving shared part 
313, and the antenna 314. 

[0014] Drawing 4 is a block diagram of the mobile stations a102-n1 18 in drawing 1 . Each mobile stations 102- 
118 have the transmission section 401, the oscillation part 402, the receive section 403, the common 
switching part 404, an electric wave and a tone detection part 405, the terminal area 406. the antenna 407, 
the. microphone 408, the loudspeaker 409, the final controlling element 410, and the control section 411. 
[0015]Furthermore drawing 5 is a detailed timing chart of drawing 2 . and drawing 6 is the format of each signal 
shown in drawing 5 . 

[001 6] Hereafter, operation is explained. 

[0017]Now, CHI 07 operates as a control channel and changes into a state. When a control channel is slot- 
ized by fixed length's slot, and there is no necessity for the calling signal 626 - receipt signal 628 grade, as it 
transmits the idle signal 625. it transmits a certain signal continuously. For example, the idle signals 501-502 
are generated by the control section 310 of the relay station 101. and through the switch part 309, CHI 07 
gets down and they are transmitted by the transmission section 301 on frequency. 

[001 8]A power up, and CH107-CH1 10 which have been memorized beforehand get down, and a mobile station 
a radio frequency. The radio channel is recognized to be a control channel by detecting the 1 st frame 
synchronization 602. 606, 611, and 616 that scans by the control section 404, the oscillation part 402, and the 
receive section 403, and is transmitted with a constant period by a control channel, It fixes to the radio 
channel, the transmission section 401, the oscillation part 402, and the receive section 403 are awaited, and it 
will be in a state. Thereby, in the early stages of drawing 5 . the mobile station a102 - the mobile station el 06 
recognize CHI 07 to be a control channel, await it by CHI 07, and are in the state. 

[0019]In order that the mobile station a102 may telephone to the mobile station b103. the calling signal 626 
which put ID of the mobile station b103 into partner point ID608, and put ID of the local station into call 
origination former ID609 is generated by the control section 404, and the call origination a531 is transmitted 
from the transmission section 401. The relay station 101 receives the call origination a508 by CH107 in the 
receive section 305. and decodes it by the control section 310 via the switch part 309. The control section 
310 generates CH specification signal 627 into which the number which shows ID of the mobile station a102 
to call origination former 10614, and shows CHI 08 to the channel designator 630 for ID of the mobile station 
b103 was put to partner point ID613, and transmits to it as the CH specification 503 by CHI 07 from the 
transmission section 301. Simultaneously, the control section 310 connects the receive section 306 and the 
transmission section 302 by the switch part 309, and starts the relay of CHI 08. 

[0020]The mobile station a102 and the mobile station b103 receive the CH specification 503 as the CH 
specification 535 and the CH specification 540, respectively. It decodes by each control section 41 1, and the 
transmission section 401. the oscillation part 402. and the receive section 403 are changed to CHI 08 from 
CHI 07. and from the terminal area 406, the microphone 408 and the loudspeaker 409 will be connected and it 
will be in a talk state. Thereby, it is received as the sound a518 by CHI 08 of the relay station 101, and the 
sound a532 of the mobile station al02 is relayed as the clinch sound a513. and is received by the mobile 
station b103 as the sound a541. At this time, the mobile station a102 and the mobile station b103 are 
operating by simplex operation, and transmission and reception are changed by the button operation of the 
final controlling element 410 by the control section 41 1, and common use and a switching part 404. 
[0021 ]If the mobile station a102 transmits the end a534 of terminate-signal 629 format by operation of the 
final controlling element 410. the relay station 101 receives the end a522, and after acting as intermediary as 
the end a517. it will open CHI 08. The mobile station b103 receives the end a543, serves as an end of a 
telephone call, it operates a control channel, is awaited and will be in a state. 

[0022]If the mobile station el 06 next transmits the call origination e551 which set the telephone number of 
telephone I 1 12 to partner point ID608 of calling signal 626 format. The relay station 101 receives this by the 
call origination e509, connects telephone I 1 1 2 via the switchboard 111, and it transmits the CH specification 
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504 which set to the channel designator 603 the code which shows CH109 to the mobile station e106 at the 
same time it starts CHI 09 and carries out a relay start. The mobile station el 06 will receive the CH 
specification 554, will change to CH110, and will be in telephone 1112 and a talk state. The mobile station 
el 06 at this time shows the example of duplex operation operation. 

[0023]Since CHIOS, CH109, and CH1 10 are using the relay station 101 when the call origination c510 of the 
mobile station c104 is received. The code of CHI 07 is set to the CH specification 506, it transmits, CHI 07 
stops the operation as a control channel by control of the control section 310 after the sending end, and 
relay operation is started as a communications channel. 

[0024]In this case, it will be in the state where there is no control channel. At this time, in order that it may 
await and the mobile station f1 1 7 - the mobile station n1 1 8 which were states may not have a control 
channel, it will be in the scanning state of a control channel. However, the mobile station f 1 1 7 - the mobile 
station nl 18 can recognize that it is within the circle by detecting the input voltage (field intensity) from the 
relay station 1 01 , and the tone outside a voice band by the electric wave and the tone detection part 405. 
[0025]Here. if the end e553 is transmitted from the mobile station e106 under telephone call by CHI 10, the 
relay station 101 will receive this by the end e530. will end the relay operation of CHI 10, and will open this 
channel. After this, immediately, when there is no control channel, the control section 310 makes operation 
start by using CH1 10 as a control channel, and transmits the idol 527,528. Thereby, CHI 10 is recognized as a 
control channel, and the mobile station under control channel scan catches and awaits it, and will be in a 
state. 

[0026]Thus, as shown in drawing 2 . the control channel changes with Cch201 ->Cch206 ->Cch21 1 according 

to the operating condition of the communications channel of the radio channel of CH107-CH1 10. 

[0027] 

[Effect of the Invention]As explained above, this invention is effective in connection control processing being 
early possible, since one channel operates as a control channel for exclusive use when one or more channels 
are vacant. When communications channels run short, in order to use the control channel at that time as a 
communications channel, there is an effect which can raise the utilization ratio of a channel. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The system configuration figure of one example of this invention 

[Drawing 2] The timing chart of the operational mode of the channel of one example of this invention 

[Drawing 3] The block diagram of the relay station shown in drawing 1 

[Drawing 4] The block diagram of the mobile station shown in drawing 1 

[Drawing 5]T he detailed timing chart of drawing 2 

[Drawing 6]T he format of each signal shown in drawing 5 

[Description of Notations] 

101 Relay station 

111 Switchboard 

112-116 Telephone 

1 02-1 1 8 Mobile station 



[Translation done.] 
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